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Does Cardiac Resynchronization
Therapy Improve Nitric Oxide
Concentration in Exhaled Gas ?
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Objectives. Cardiac resynchronization therapyl CRTLs widely known to improve cardiac function in
patients with chronic heart failure, especially those with increased intraventricular conduction delay.
However, whether vascular endothelial cell function is improved remains unknown. Capability of nitric
oxidel NOCproduction is a good marker to evaluate endothelial cell function. Therefore, NO output was
measured in exhaled air in patients with chronic heart failure after CRT.

Methods. Six patients with chronic heart failure and dilated cardiomyopathy] mean age 62.0+ 11.3
years, left ventricular gjection fraction 22.8+ 11.6%l[Teceived CRT. Pacing leads were lodged at the right
atrium, the apex of the right ventricle and at the mid portion of the postero-lateral branch of the coronary
sinus. One month after CRT, endtidal NO concentration was evaluated with and without pacing using the
chemiluminescence method.

Results. Left ventricular gjection fraction improved from 22.8% to 28.8% after the procedure. Endtidal
NO was significantly] pd 0.038C0ncreased from 64.70 13.2 ppb without pacing to 69.10 14.1ppb with
pacing. Respiratory ratél with pacing: 19.70 5.7 n/min, without pacing: 20.30 4.8n/min{] tidal volume

O with pacing: 523.20 122.7ml, without pacing: 516.20 160.3mlCand minute ventilation were not
changed.

Conclusions. CRT did not affect respiratory rate, tidal volume or minute ventilation, so increased endti-
dal NO did not result from enhanced production from tracheal and/or bronchial epithelial cells. Therefore,
endtidal NO increased because chronic heart failure increased pulmonary perfusion and so raised vascular
shear stress. CRT for patients with dilated cardiomyopathy can improve vascular endothelial cell function.
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Fig. 1 Endtidal nitric oxide analysis
Nitric oxide was analysed by the chemiluminescence
method. Alveolar gas is contained in the endtidal por-
tion. Therefore, endtidal nitric oxide represents the
nitric oxide in and around the alveoli.
ETNOO endtidal nitric oxide.
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Table 10 Patient characteristics

. Agell LvDdO Ejection fraction] QRS width(] NYHAO
Petients O yr0 O Sex 0 mm0 0 0 %0 0 0 meect) [ MR classification
Case 10 620 Maler] 920 310 16001 0o 0o
Case 20 500 Maler] 6800 190 14001 0o 0o
Case 30 570 Femalel) 8201 170 20001 0o 0o
Case 40 5500 Maler] 690 2000 16501 0ooo 0o
Case 50 6607 Maler] 740 370 22001 0o 0o
Case6 82 Female 60 13 170 0o 0o
Meant SD 620+ 11.3 742+ 114 228+ 116 1758+ 201

LVDdO left ventricular end-diastolic diameter ; MRO mitral regurgitation; NYHAO New York Heart Association; DCMO dilated

cardiomyopathy.
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Fig. 2 Study protocol
CRT O cardiac resynchronization therapy ; NOO nitric
oxide.
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LVEFO left ventricular gjection fraction; Prel pre-implantation of biventricular pacing; PostO post-

implantation of biventricular pacing.
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Fig. 4 Effect of cardiac resynchronization therapy on cardiac outpufl leftCand endtidal nitric oxide

concentratiofl right]

COUO cardiac output. Other abbreviationsasin Figs. 1, 2.
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Fig. 5 Effect of cardiac resynchronization therapy on respiratory ratgl left( tidal volumg middle[

and minute ventilationl rightO

RRO respiratory rate; TV O tidal volume; ED minute ventilation. Other abbreviations asin Fig. 1.
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